Anoxic hepatocyte injury: role of reversible changes in elemental content and distribution.
Examination of anoxic isolated hepatocytes by light and electron microscopy indicated that initial morphologic changes were largely localized to the periphery of the cells. This early phase consisted of surface bleb formation but was not accompanied by alterations in parameters of plasma membrane integrity (leakage of cellular enzymes, exclusion of trypan blue). The time course of changes in structure was temporally related to alterations in the elemental distribution and content of various subcellular compartments. These studies, which employed electron probe X-ray microanalysis, demonstrated that rapid increases in the sodium and chlorine content and decreases in the potassium content of the cytoplasm, mitochondria and nucleus occurred, whereas no change in the calcium content of any subcellular compartment was detected. Concurrently, two cellular functions known to be dependent upon ion homeostasis, sodium-dependent taurocholate uptake and mitochondrial respiratory control, became markedly impaired. Reoxygenation within 30 min resulted in the restoration of both elemental distribution and the latter two functions to baseline. These data are consistent with the hypothesis that some early functional changes may be mediated by altered ion homeostasis. In contrast, additional studies indicated that sodium and water fluxes could be dissociated from the appearance of plasma membrane blebs. Thus, this study provides direct evidence that the structural and functional changes of early anoxic hepatocyte injury cannot be explained by a single mechanistic cascade, but apparently involve multiple mechanisms which may not be directly linked.